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INTRODUCTION   
The	research	of	reactive	oxygen	species	(ROS)	
and	 oxidative	 stress	 plays	 an	 important	 role	 in	
current	research	because	of	their	involvement	in	the	
development	and	evolution	of	various	pathological	
conditions.	 The	 active	 forms	 of	 oxygen,	 called	
reactive	oxygen	species	are	formed	normally	and	
continuously	 within	 some	 aerobic	 biochemical	





and	medicines	 containing	 oxidized	 lipids	 due	 to	
improper	 preparation	 and	 storage. SRO	 exhibit	
high	aggression	against	molecules	present	at	 the	
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of	pathological	conditions:	degenerative	diseases,	
cataracts,	cardiovascular	disease	(including	athe-
rosclerosis),	 immuno	 inflammatory	 lesions	 and	
cancer.	 The	 formation	 and	 accumulation	 of	 ROS	
is	controlled	by	antioxidant	enzyme	systems	that	
act	primarily	intracellular	(superoxide	dismutase,	
catalase,	 peroxidases)	 and	 non-enzymatic	 sys-
tems,	 which	 act	 primarily	 extracellular,	 such	 as	
for	example	some	easily	oxidizable	vitamins	(E,	A,	
C)	provitamins	a	carotenoids	and	other	pigments,	
some	 biomolecules	 and	 some	 metabolites	 with	
reducing	character	(Andrei	et al.,	2008;	Gal	et al.,	
2012;	Raza	and	John,	2007).
N-Methyl-N-nitrosourea	 (MNU)	 is	 a	 direct-





cancer,	 urinary	 bladder	 cancer	 and	 also	 retinal	
degeneration	 in	 animal	 models	 (Macejova	 and	
Briko,	2001;	Perse	et al.,	2009;	Ronald	et al.,	2007;	
Sintara	et al.,	2012;	Tsubura	et al.,	2011).	
Polyphenon	 E	 (Poly	 E)	 is	 a	 high-quality	 tea	
catechins	 extracted	 from	 natural	 tea	 leaves.	
Polyphenols	constitute	one	of	the	most	numerous	
and	 ubiquitous	 groups	 of	 plant	 metabolites	 and	
are	 an	 integral	 part	 of	 both	 human	 and	 animal	
diets. Polyphenols	are	the	most	abundant	antioxi-
dants	 in	 the	diet.	Their	main	dietary	sources	are	
fruits	 and	 plant-derived	 beverages	 such	 as	 fruit	
juices,	 tea,coffee,	 red	 wine,	 cereals,	 chocolate,	
and	 dry	 legumes.	 Current	 evidence	 strongly	
supports	 a	 contribution	 of	 polyphenols	 to	 the	
prevention	 of	 cardiovascular	 diseases,	 cancers	
and	 neurodegenerative	 diseases	 (Bravo,	 1998;	
Scalbert	et al.,	2005).	The	most	important	function	
of	 catechins	 is	 as	 antioxidants and	 scavengers	
of	 ROS	 and	 anticarcinogenic	 agent	 (Chandra	 et 
al.,	 2005;	Yang	et al.,	 2013;Raza	 and	 John,	2007;	
Scalbert	et al.,	2005).
Antioxidant	 activity	 of	 polyphenols	 in	oxida-
tive	 stress	 induced	 by	 administration	 of	 MNU,	
was	extensively	studied	in	terms	of	the	protection	
offered	 to	 lipids	 and	 nucleic	 acids.	 There	 are	
few	 literature	 data	 which	 present	 the	 effect	 of	




on	 induced	 oxidative	 degradation	 of	 proteins	 in	
rats	liver	i.p.	injected	with	N-Methyl-N-nitrosourea	
(MNU).




group	 3	 (MNU)	who	 received	MNU	 and	 group	 4	
(MNU	+	P	)	who	received	MNU	and	Polyphenon-E.	
The	 administration	 of	 MNUwas	 carried	 out	
intraperitoneally	 in	 a	 single	 dose	 of	 55	mg	 /	 kg	
body	 weight.	 Daily	 dietary	 intake	 was	 similar	
for	all	 groups.	For	group	2	and	group	4,	 the	diet	
was	supplemented	with	polyphenon-E,	dissolved	
in	 water	 taken	 daily,	 during	 7	 months.	 After	 7	
months,	 all	 the	 animals	 was	 sacrificed	 and	 liver	
tissues	were	collected.
Biochemical determination:	In	order	to	obtain	
protein	 extracts,	 liver	 tissue	 was	 washed	 with	
phosphate	buffer	at	pH	7.4,	then	dried	by	blotting	





content	 of	 the	 extracts	 was	 determined	 using	 a	
Protein	 Assay	 Kit	 Bio-Rad,	 based	 on	 Bradford’s	
method.	Carbonylation	of	the	proteins	was	carried	
out	 by	 using	 a	method	 based	 on	 the	 reaction	 of	
carbonyl	groups	with	2.4-dinitrophenylhydrazine	
(DNPH),	which	leads	to	the	formation	of	a	2.4-di-
nitro	phenylhydrazone	 product,	 assayed	 photo-
metrically	 at	 370	nm.	Results	were	 expressed	 in	
micromoles	 DNPH	 per	 mg	 of	 protein	 and	 were	
obtained	using	an	average	absorption	of	21	mM–1 




test	 (Bonferonni	 Multiple	 Comparisons	 Test).	 A	
confidence	level	of	95%	(P	<	0.05)	was	considered	
significant.	 Statistical	 evaluation	 compared	 all	
groups.
RESULTS AND DISCUSSIONS    
The	 mean	 values	 of	 total	 proteins	 and	 car-
bonylated	 proteins	 (DNPH)	 levels	 are	 shown	 in	
Table	 1.	 Significant	 higher	 levels	 were	 observed	
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In	the	case	of	this	study,	it	was	noted	that	MNU	
administration	 causes	 an	 increase	 in	 the	 level	 of	
oxidized	 proteins,	 which	 can	 be	 correlated	 with	
previous	 studies	 in	 which	 there	 was	 a	 marked	
increase	 in	 the	 level	 of	 lipid	 peroxidation.	 On	
the	 other	 hand,	 administration	 of	 Polyphenon-
Ecaused	a	decrease	in	the	concentration	of	DNPH	
in	group	4	(MNU	+	P)	compared	to	group	3	(MNU).	
Compared	 with	 the	 control	 group,	 there	 were	
no	 statistically	 significant	 differences	 between	
groups	2	(P)	and	4	(MNU	+	P).	
The	 results	 regarding	 the	 protective	 effect	
of	 tea	 polyphenols	 are	 in	 accordance	with	 those	
presented	 by	 other	 authors.	 Thus,	 according	 to	
the	 study	 published	 by	 Raza	 and	 John	 (2007)	
Tea	 polyphenols	 reduce	 the	 level	 of	 protein	
oxidation	in	liver	tissue	at	the	level	of	microsomes,	
mitochondria	 respectively	 cytosol.	 Similar	 data	
were	obtained	in	the	study	presented	by	Frei	and	
Higdon	 (2003).	 They	 determined	 the	 protective	
effect,	 both	 in	 liver	 and	 in	 the	muscles.	 It	 seems	
that	 the	 administration	 of	 green	 tea	 leaf	 extract	
rich	 in	 polyphenols	 have	 a	 protective	 effect	 in	
terms	of	oxidative	degradation		at	proteic	level.
CONCLUSION   
Intraperitoneally	administration	of	MNU,	cau-
sed	the	appearance	of	a	prooxidant	state,	leading	
to	 a	 significant	 increase	 in	 the	 level	 of	 protein	















Min 0.123 0.108 0.0801 0.0824
Max 0.138 0.166 0.182 0.165





Min 0.314 0.298 0.499 0.459
Max 0.530 0.372 1.041 0.971









thione	 peroxidase	 (GPx),	 simultaneously	 with	 a	
marked	increase	in	the	level	of	lipid	peroxidation.	
Antioxidant	 activity	 of	 polyphenols	 in	 oxidative	
stress	 induced	 by	 administration	 of	 MNU,	 was	
extensively	 studied	 in	 terms	 of	 the	 protection	
offered	 to	 lipids	 and	 nucleic	 acids	 but	 there	 are	
few	 literature	 data	 which	 present	 the	 effect	 of	
administration	of	polyphenols,	on	the	level	of	oxi-
da	tive	degradation	of	proteins.








components	 of	 lipids	 leads	 to	 the	 formation	 of	
unsaturated	aldehydes	such	as	malonildialdehida	
(MDA)	and	hydroxy	nonenal	(HNE),	that	interacts	
with	 amino	 acid	 residues	 with	 the	 formation	 of	
Schiff	 base	 compounds.	 Also,	 alkoxy	 radicals,	
formed	by	decomposition	of	lipid	hydroperoxides	
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with	 Polyphenon-E,	 due	 to	 its	 antioxidant	 effect,	
protects	liver	protein	against	oxidation.
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